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Abstract

Dealing with Water Scarcity is one of the important probleme
in water resources management. There is no one of financial
capability to execute all the water resources projects in one
lot, so it is important to rank execution projects. In this study,
one of the fuzzy multiple attribute decision making methods
was employed for ranking some of the inter-basin water
transfer projects, by using different critaria and modifying the
Raj and Kumar method for both benefit and cost critaria
conditions. The approach has been applied to the Karun river
basin. For ranking alternatives, first critaria and their weight
were determined and then 10 inter-basin water resources
projects of Karun river with 8 critaria were considered. The
weight of each criterion determined by 5 water resources
experts. The fuzzy weights of alternatives are computed by
using standard fuzzy arithmatic. The concept of maximizing
snd minimizing sets are used to computed the total utility of
each of alternatives. Finally, the results of maximizing and
minimizing method were compared to FDM software.

Keywords: Multiple attribute decision making, Ranking,
Fuzzy, Inter-basin water transfer projects.
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A8 (7,8,9,10) (6,7,8,9) (4,5,5,6)
A9 (4,5,5,6) (4,5,5,6) (5,6,7,8)
Al10 (5,6,7,8) (5,6,7,8) (4,5,5,6)

Xom =1047 5 X, =5789 ;w=1

iy e 556 dlael ©ypod; merie 5 perSle Cugae g
w?‘uo"’ )I"\'s“’ (S ar-ad J"‘U" Cauwdy Xmin 9 Xmax )l"\‘s“’ 9 "\’9“)6"
Soboplp e e amlxe AL il oW
Cawlodds M)f).'a)).)

ooy jlazo wlwl 9 Ay 35 (oL -A Jgas

C5 D1 D2 D3

Al (0,0,2,3) (0,0,2,3) (0,0,2,3)
A2 (0,0,2,3) (0,0,2,3) (0,0,2,3)
A3 (0,0,2,3) (0,0,2,3) (0,0,2,3)
A4 (0,0,2,3) (0,0,2,3) (0,0,2,3)
A5 (0,0,2,3) (0,0,2,3) (0,0,2,3)
A6 (0,0,2,3) (0,0,2,3) (0,0,2,3)
A7 (0,0,2,3) (0,0,2,3) (0,0,2,3)
A8 (0,0,2,3) (0,0,2,3) (0,0,2,3)
A9 (1,2,3,4) (0,0,2,3) (0,0,2,3)
Al0 (0,0,2,3) (0,0,2,3) (0,0,2,3)

b Jlero qolwl 9 A58 b5l - g0

C6 Dl D2 D3

Al 1,234 | (1,234 | (1,2,34)
A2 1,234 | (1,234 | (1,234
A3 1,234 | (1,234 | (1,234
A4 1,234 | (1,234 | (1,2,34
A5 1,234 | (1,234 | (1,234
A6 (4,5,5,6) | (4,5,5,6) | (4,5,5,6)
A7 1,234 | (1,234 | (1,2,34
A8 1,234 | (1,234 | (1,2,34)
A9 1,234 | (1,234 | (1,234
Al0 (6,7,8,9) | (6,7,8,9) | (6,7,8,9)

Gt 5 Joo gyl -V

Wi jlaie s g 005 gl oty 57 (slacens g ajlse 59
oS 3980 dpwbre b3S 1 S ya sl (V) bl 1 eslizal L

Sl o ) O yguas odal Cawds pdlie
Al Casdy (VF) alasly 5l ookl LW g X X yolds

max 4*

W, =(1.18[0.0875,0.694 | 1.962,2.972,4.077[ 0.0725,-1.177 |) W, = (2.274[0.0875,0.885 |, 3.247,4616,5.789[ 0.0675,~1.243 |)
W, = (2.1[0.0875,0.852 |,3.045,4.246,5.42[ 0.07,-1.243 ])

W5 = (1.047[0.0625,0.523],1.633,2.835,3.94[0.0725,-1.177 |)
W, = (1.532[0.0875,0.752 |, 2.372,3.4,4.543[ 0.0725,-1.215 )

W, = (1.6[0.0875,0769 ], 2.45,3.47,4.63[0.0725,-1.225 |)
Ws = (1.793[0.0875,0.81 ] 2.691,3.627,4.807 [ 0.0725,-1.252 ])
Wy = (1.457[0.075,0.664 |, 2.196,3.379,4.5[0.0725,~1.196 |)

Wy = (1.1.475[0.0833,0.715 },2.274,3.337,4.44[ 0.0691,-1.171 ]) W;, = (1.981[0.0833,0.82 ] 2.885,4.11,5.33[ 0.0725,-1.291 )

ﬂ,q(x):{o

>

Hm(X) ={05

w{(x— 1.047)/(5.789 - 1.047)}, 1.047 < x< 5.789
otherwise

W{(x—5.789)/(1.047 — X, ), 1.047 < x<5.789
otherwise
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o S Jypoy LipS o B B slacagyl > s oS
Sl yieS abie lajlae 4 Cond (LS Come )l slacans
ey calplty 25 0 )8 6Vl 45) 2 S ol g cul e
dgo $yline w2 (g xS pranad Jluo ) &5 (Jarlyd ) 25 0
@ Sl gloyle fas can o) 3529 abjp sbajkes o2
(Vo> i opl jo oad l))l Joao 5l (gladized (g5 slacl

g o3l

5 perSle laasgerme oy ) osel sty @mls ol
FDM (i (s pSmmnnc yljdlpy 5 odel Cunty @l b pasiza
Fuzzy b9y, &b » FDM lisley I8 olwl ad duwlbo
lbdsgezme Lbsy gl duslio (Y) Jsi» .13l o TOPSIS
ol gz e 0L ) FDM 1l 5 b (556 mosise 9 o So
W0l l58le s a4 odd imgdl CleMbl w5 0dd gl
J e 4 Slg e bauS Gl (S as) 0 dgree SN
P> by «SpmeS Jgl Jig g o0 dasMe o polailen 3L
2 o8 g ple g SV clacagyl o (S5 5 SpagS
O Sy ki lyle il e ppay S35 slajliiel

g oaliwl (A gl

2 (V) alaly 5l ookl b a5 51 6 o ol Cugllas lade
iy Seogi e dinMo & jslalan .Caslords ool 5Lis (1Y) Jods
435 93 STyl )3 Jol Caglyl ) «SoppsS Jol Sy (i <po
W cogae b JS5 amsh Slass caglle jlais )
Cuaws &y ol Coge @l (SapdS & (g5 Al oo 008 s

2y o N8 YL caglyl o il jule col,

a5 (2ld Cargllae -V Joi>

s, 35 Cagllas jlude A,

SipsS Jol by 0.59063 1
SipsS pgd Jigs 0.54214 2
o5 0.5196 3
O deds 0.46022 4
SipsS pow by 0.42707 5
OisSs by 0.41281 6
Sl g 0.39823 7
d9y03 4 53 0.39678 8
sl 0.33932 9

OWge 0.3003 10

Dgb e (AP Bjlae (g Abje g dgw 4 S b
05 sl polde ghld A ia (olajlae 4y Cuns AV Y slaay S

FDM 3l0 5 5 posion 3 oot 35l (sWasgaa 5, gl amalio VY Jpio

jsel mingmax glds geoee Slzel FDM )
0.59063 SypgS gl by 191.28 o8 1
0.54214 SppgS ped Sgs 162.45 Sy2s8 Jsl by 2
0.5196 oS 154.82 Syp55 o> g5 3
0.46022 O daddy 139.58 O ey 4
0.42707 SypsS pow Jig 137.68 ObSSas by 5
0.41281 Ol g 119.89 bl oty 6
0.39823 bl s 110.37 SoyngS pow Jigi 7
0.39678 39503 4§ 108.89 39503 4§ 8
0.33932 sle 89.64 sole 9
0.3003 OS5 57.85 OWge 10
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